Hyponatremia develops as a result of the inappropriate secretion of antidiuretic hormone. In rare cases, it develops as an iatrogenic complication. For example, acute iatrogenic post-tonsillectomy hyponatremia has been described in children following the infusion of hypo-or isotonic fluid. We report a case of rapidly developing post-tonsillectomy iatrogenic hyponatremia in a 5-year-old girl following an excessive infusion of hypotonic fluid. Her signs and symptoms began with nausea and vomiting and progressed to seizures and coma. We corrected the electrolyte disturbance by infusing a 3% sodium chloride solution until her neurologic manifestations disappeared, at which time her serum sodium concentration had risen back to 135 mEq/L. Otolaryngologists are not generally exposed to much information about hyponatremia, so we must be aware of its associated neurologic signs and symptoms.
Introduction
Hyponatremia represents an abnormally low concentration of sodium in the serum (range of normal: 135 to 145 mEq/L). It is a serious condition that develops as a result of the inappropriate secretion of antidiuretic hormone. 1 Iatrogenic hyponatremia is rare, and post-tonsillectomy hyponatremia is very rare. 2 Iatrogenic hyponatremia may develop during the postoperative period following the infusion of hypo-or isotonic fluid.
We report a case of rapidly developing iatrogenic acute hyponatremia in a child after an improper hypotonic fluid infusion to compensate for inadequate fluid intake secondary to post-tonsillectomy pain and difficulty swallowing.
Case report
A 5-year-old girl underwent adenotonsillectomy to treat chronic adenotonsillar hypertrophy. Preoperatively, her serum electrolyte levels were within normal ranges (sodium: 139 mEq/L; potassium: 4.6 mEq/L).
During surgery under intravenous anesthesia, 500 ml of 5% dextrose/0.18% saline solution were infused intravenously. The amount of blood loss was within the normal range (~60 ml). Hemostasis was achieved at the completion of surgery, and the patient was extubated while awake. Five hours after surgery, she was allowed to take fluids and smooth foods during her recovery. However, she experienced pain during swallowing.
In order to maintain an electrolyte balance in the absence of adequate oral fluid and food intake, another 1,000 ml of 5% dextrose/0.18% saline solution was infused intravenously over 2 hours. This solution is commonly used at our institution for maintenance of fluids.
Approximately 1 hour after the infusion, the patient was awakened by nausea, and she soon vomited. No bleeding was observed. It was believed that the nausea and vomiting represented reactions to the surgery and anesthesia.
An extra 500 ml of intravenous 5% dextrose/0.18% saline solution was infused to compensate for the fluid lost during the vomiting. The patient's condition became progressively worse, however, and she experienced a generalized tonic-clonic seizure of 2 minutes' duration; the seizure resolved spontaneously. In response to this development, we consulted an anesthesiologist and pediatrician. Meanwhile, the patient was transferred to the intensive care unit owing to the development of confusion and coma. Her pupils were fixed and dilated.
A follow-up check of the patient's serum electrolytes revealed that her sodium level had fallen to 119 mEq/L, which represented severe hyponatremia. When we realized that the neurologic sequelae had been caused by acute hyponatremia, we infused a 3% sodium chloride solution until the neurologic symptoms resolved, at Volume 91, Number 11 www.entjournal.com  487
Rapidly developing iatRogenic hyponatRemia in a child following tonsillectomy which time the patient's serum sodium level had risen back to 135 mEq/L. The nausea and vomiting disappeared, and shortly thereafter the patient began to speak, drink, and eat. During the following days, findings on her neurologic examinations were normal. She recovered well without any morbidity.
Discussion
Our patient's medical history, laboratory data, and rapid response to treatment all indicated that acute hyponatremia was the primary cause of her severe neurologic reactions. These reactions occurred as a consequence of cerebral edema secondary to dilutional hyponatremia. There are two possible explanations for the hyponatremia in our patient:
• Children who undergo surgical procedures are at particular risk for hyponatremia because of the association between anesthetic agents/opiates and nonosmotic antidiuretic hormone secretion.
• The infusion of 5% dextrose/0.18% saline solution led to "water intoxication. " While hyponatremia is rare, it can easily develop, especially in pediatric patients after hypotonic fluid infusion. The causative mechanism depends on a patient's age. In adults, hyponatremia is usually the result of a large overload of intravenous fluids; in children, even a minimal infusion of hypotonic fluid can lead to fatal hyponatremia. 2 The nearly universal practice of administering hypotonic fluid infusions to hospitalized children is based on calculations that link energy expenditure to losses of water and electrolytes. 3 These calculations were first developed nearly 50 years ago. Adherence to these formulas involves the administration of large amounts of electrolyte-free water, which must eventually be excreted by the kidneys. However, it has been reported that even the infusion of isotonic fluid does not eliminate the risk of hyponatremia. 4 The reason for this might be the unpredictable effect of nonosmotic stimuli on antidiuretic hormone secretion in an acutely ill child, which can result in retention of water.
The stimuli that trigger the release of antidiuretic hormone are usually nonosmotic; they include pain, anxiety, nausea, and the use of pharmacologic agents such as narcotics and inhaled anesthetics. Hyponatremia causes headache, nausea, vomiting, and slightly altered mental status, which may lead to seizures and coma as cerebral edema progresses. 5 Since the signs and symptoms of hyponatremia are nonspecific and are seen in patients with many other diseases, a high index of suspicion is important, as pediatricians know. But since hyponatremia is not as common in otolaryngology practice, it may be easily missed.
In our case, we infused 5% dextrose/0.18% saline solution postoperatively to replace fluid loss and to maintain caloric intake. It is clear that the major source of water input in our patient was the infusion of a large amount of hypotonic fluid. It also appears that the onset of neurologic symptoms was most likely a consequence of the rapid decrease in the serum sodium concentration, which led to cerebral edema.
Hypotonic fluid infusion was given postoperatively because the patient had experienced difficulty swallowing and was not able to achieve an adequate fluid intake orally. As the hypotonic fluid was infused, the hyponatremia developed suddenly. The child's condition worsened progressively as the infusion continued because the hyponatremia was not recognized. After the patient vomited, hypotonic fluid was still being infused, which exacerbated the hyponatremia. Her symptoms gradually abated after the infusion of the hypertonic solution.
If the hyponatremia ultimately had not been recognized and treated, fatal complications might have developed. Indeed, death due to hyponatremia after tonsillectomy has been previously reported. 2 Children are at higher risk for hyponatremic encephalopathy because their brain-to-skull ratio is greater than that of adults and thus they have less space available to accommodate brain expansion. 6 For this reason, otolaryngologists should be alert to hyponatremia during fluid infusion to compensate for fluid deficiency, especially during the immediate postoperative hours. Instead of a hypotonic fluid, an iso-or hypertonic solution might be better for routine fluid infusion.
